Role of phorbol ester receptors in the 12-0-tetradecanoyl-phorbol-13-acetate (TPA)-induced down-regulation of colony-stimulating factor (CSF-1) binding to murine peritoneal exudate macrophages.
Treatment of murine peritoneal exudate macrophages (PEM) by tumor-promoting phorbol esters (TPA) results in a rapid loss of binding activity to radioactive-labeled colony-stimulating factor ([125I]-CSF-1) on the cell surface. The inhibitory effect of TPA on PEM is transient; treated cells recover full [125I]-CSF-1 binding activity in less than 6 hr at 37 degrees C either in the presence or after the removal of added TPA. The role of phorbol ester receptors in the induction of [125I]-CSF-1 binding inhibition was studied. The biologically active ligand [3H]-phorbol 12,13-dibutyrate ([3H]-PDBu) bound specifically to cultured murine PEM. At 0 degree C, stable and equilibrium binding occurred after 2-3 hr. Scatchard analysis revealed linear plots with a dissociation constant and receptor number per cell of 20.9 nM and 3.9 X 10(5)/cell, respectively. Treatment of PEM with biologically active phorbol esters at 37 degrees C rapidly inhibited the binding activity of [3H]-PDBu on cell surface (down-regulation) and rendered these cells refractory to the TPA-induced [125I]-CSF-1 binding inhibition by the subsequent TPA treatment. The inhibition of phorbol ester binding activity on TPA-treated PEM is caused by a reduction in the total number of available phorbol ester receptors rather than by a decrease in receptor affinity as judged by Scatchard analysis. The disappearance of [3H]-PDBu binding activity is reversible and transient. However, unlike CSF-1 receptors the restoration of phorbol ester receptors on TPA-treated PEM is a very slow process; a prolonged incubation of up to 72 hr after the removal of TPA was required for PEM to regain fully its [3H]-PDBu binding activity. Furthermore, the degree of TPA-induced CSF-1-receptor down-regulation is closely associated with the number of available phorbol ester receptors present on PEM at the time of treatment. Thus, the refractoriness to TPA diminished as the phorbol ester receptors on PEM recovered. A 72-hr incubation time at 37 degrees C was needed for PEM to lose their refractoriness and again become fully sensitive to TPA-induced CSF-1-receptor down-regulation. This study provides evidence that the loss of CSF-1-receptors induced by TPA treatment requires the presence of phorbol ester receptors and proceeds presumably via a co-internalization of both CSF-1 and phorbol ester receptors; the refractoriness to TPA is thereby induced by a transient loss of available phorbol ester receptors.